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Objectives 



• Review the anatomy and functions 

• Understand the causes and clinical effects of hyperfunction 
and hypofunction of the adrenai cortex (the clinical point of 
view) 



• Get familiar with the masses arising from the cortex and 
medulla (the pathologist's point of view) 



Cortex 

mesodermal 



Adrenai gland 

Composed of 2 neuroendocrine organs 

weight: 4-6 g 



Zona glomerulosa 
(aldosterone) 



Zona fasciculata 
(cortisol) 




Zona reticularis 
(estrogens/ 
androgens) 



Yellow color due to lipids 




Medulla 

neuroectodermal 



catecholamines 



The Clinical Point of View 



• Adrenocrtical hyperfunction 

- Cushing syndrome (excess of cortisol) 

- Hyperaldosteronism 

- Adrenogenital or virilizing syndromes (excess of 
androgens) 

• Adrenocortical insufficiency 

- Primary hyposurrenalism (acute or chronic) 

- Secondary hyposurrenalism 



Cushing Syndrome 

Excess of glucocorticoids 



• Exogenous (corticosteroids): vast majority of cases 

• Endogenous: 

- ACTH dependent 

• Pituitary adenoma 

• Paraneoplastic syndromes 

— ACTH independent (functioning primary adrenai tumors) 

• Adrenai adenoma 

• Adrenai carcinoma 

• Macronodular hyperplasia (very rare) 



ACTH dependent Cushìng syndrome 



Paraneoplasic syndromes 
10%; M>F 

m 




Small celi carcinoma of lung 
(most frequent) 




Medullary thyroid carcinoma 




Pituitary adenoma 
70%; F»M 





ACTH immunostain 



^ACTH 



cortisol 




Lung carcinoid 



Adrenai cortex hyperplasia 
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ACTH ìndependent Cushìng syndrome 



ADENOMA CARCINOMA 
10%; F=M 5%; M=F 




CUSHING 
SYNDROME 



*Macronodular hyperplasia, in genetic syndromes: GNAS ( McCune-AIbright), 
PRKRIA, PDEllA) 



Hyperaldosteronism 

Chronic excess aldosterone secretion 

Primary Hyperaldosteronism 



Carcinoma 
rare 



Most common 
cause 



Second most 
common cause 




Adenoma 



Idiopathic 
hyperaldosteronism 



Aldosterone 



Rare cajse 

Glucocorticoid 
suppnessible 



ACTH 




^ Hybrid 
glomerulosa cells 
responsive to ACTH 



Renai 

tubule^ 



K moves f rom 
bloodstream ìnto 
tubule and is excreted 



Blood 
vessai 

Na ìs reabsorbed 
from tabular urine 
back into 
bloodstream 




HYPERTENSION 



Adrenogenìtal syndromes 

Excess of androgens 




CONGENITALCORTICAL 
HYPERPLASIA 
Most common cause of virilization in 
childhood 



90% o cases are caused by a genetic defect 
in 21 Hydroxylase deficiency 
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Carcinoma>Adenoma 



TESTOSTERONE 



VIRILIZATION ^ 



Adrenocortical insufficiency 



Secondary 

adrenocortical 

insufficiency: 



Primary 

adrenocortical 

insufficiency: 



Damages to anterior 
pituitary gland or 
hypotalamus 

Exogenous 
corticosteroids 



^ ACTH 



Acute 

— stress in individuais with chronic 
insufficiency 

— Sudden stop to steroidal therapy 

— IVIassive adrenai hemmorage 

Chronic: Addison Disease 



The pathologìst's point of view 



Adrenai cortex lesions and masses: 

- Hyperplasia 

- Adenoma 



- Carcinoma 



Functioning/non functioning 



Adrenai medulla lesions and masses: 

- Pheochromocytoma 

- Neuroblastoma 



• Secondary lesions 



Cortica 



Diffuse 
Modular 

- Later stage 

Bilateral 

Gland weights > 6 g 

Involves zona 
reticularis and 
fasciculata 



Hyperplasìa 




Adenoma 
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Mitosis extremely rare j 
Occasionai bizarre nuclei 




present 





Carcinoma 

Usually > lOOg 

Capsule infiltrateci, if 
present 

Necrosis and hemorrhage 

Vascular invasion 
mitosis 



Carcinoma vs. Adenoma 




Abnormal mitosis Capsular invasion 



Immunohistochemìstry of 



adrenocortical tumors 



Positive • Negative 

- vimentin, _ ^eratins 

- synaptophysin 

- inhibin 

- Melan-A 



— Chromogranin A 



Tumors of 



Children 

— Neuroblastoma 

— Ganglioneuroblastoma 

— Ganglioneuroma 

Aduits 

— Pheochromocvtoma _ 



medulla 



^ 4*^ most common malignancy 
(solid or not) 

Most common tumor < 1 year 

25% in adrenai medulla, also 
along sympathetic chain 

Metastases to bone marrow, 
bones, liver, lymph nodes 



10% is bilateral 
10% outside adrenai medulla 
^ 10% non associated to hypertension 
10% malignant 
10%familial (25%) 



Neuroblastoma 

Macroscopy: 

— Varies from in situ lesions 
to 1 kg 

— Soft, gray-pink, brain-like 
tissue 

M i c roseo py: 

— Nodular pattern, necrosis 

— Blue round cells 

— Homer Wright rosettes (25%) 



worse 



Genetic and immuno: 

- 17q gain, Ip loss 

- H-myc amplification J prognosis 

- NSE+, Syn+, chromogranin+ 

- Keratins-, CD99-, CD45- 




Neuroblastoma: DD 

small round celi tumors of childhood 



Ewing sarcoma/PNET 

- t(ll;22) E WS- FUI* 

- CD99+ 

Rhabdomyosarcoma 

- t(2;13) PAX3-FKHR* 

- Myogenin and MyoDl+ 

Burkitt lymphoma 

- t(8;14)*,t(2;8),t(8,22) 

- CD20+, CD10+, Bcl2- 



Wilms tumor 

- Ilpl3 (WTl) deletion/mutation 

Retinoblastoma 

- 13ql4 deletion/mutation 

Medulloblastoma 

- 17p deletion 

- GFAP+, synaptophysin+ 



Lymphoblastic lymphoma/leukemia 

- t(12;21) TEL-AMLl (B lineage) * 

- Ip32 abnormalities (TALI) (T lineage) 

- TdT+, B or T lineage markers 



*: most common 



Pheochromocytoma 



Macroscopic: 

- Usually encapsulated 

- Grey-pink 

Microscopie: 

- Cells in nests or cords 

- Round, basophilic cells 

IHC 

- Positive: chromogranin 
A, synaptophysin 

- Negative: Melan A 
keratins 



















Chromogranin A 



SlOO 



Familial forms: 

1- germ lines muts: RET( MEN-2A, MEN-2B), NFl, VHL, SDHD, SDHC, SDHB) 

2- younger age, frequently bilateral, 30% malignant 



Organ of ZuckerkandI 



• Location 

- Aortic bifurcation 

- Inferior mesenteric 
artery 

• Micro and immuno 

- Nested cells like 
paraganglioma 

- Same immuno 




> -t- . , 

, .t v li' ^' sloo 



A 



Extrasurrenal 
pheochromocytoma 



i 




Metastasis to the adrenai gland 




Fine needie asp 



Indication: primary adrenai 
mass vs metastatic tumor 



Impossible to discriminate 
adrenai adenoma vs. 
carcinoma 



Complication: punctuation of 
pheochromocytoma 
(hypertensive crisis) 



ration biopsy 



Adrenai adenoma 



Metastatic lung 
adenocarcinoma 
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Adrenai adenoma 



Adrenai 
carcinoma 




Pheochromocytoma 



